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Dear Mr. Caton:

Pursuant to section 1.1206(a) (2) of the Commission's Rules,
notice is hereby given of an ex parte communication regarding the
above-referenced proceeding. An original and one copy of this
letter and its attachments are being filed with the Secretary's
Office.

This afternoon, Pinpoint Communications, Inc. ("Pinpoint")
presented a demonstration of its automatic vehicle monitoring
("AVM") system in the Commission's Meeting Room. Making the
presentation were Charles L. Taylor, President; Louis M. Jandrell,
Vice President of Design and Development; W. Wayne Stargardt, Vice
President of Marketing; and James A. Pautler, Vice President of
Engineering of Pinpoint. Accompanying these representatives of
Pinpoint were Mimi W. Dawson, David E. Hilliard, Edward A.
Yorkgitis, Jr., and Barbara G. Burchett of Wiley, Rein & Fielding,
Pinpoint's counsel.

Attending the demonstration were the following advisors to the
Commissioners and members of the Commission staff:

Jonathan Cohen, Legal Advisor to
Chairman James H. Quello

John C. Hollar, Legal Advisor to
Commissioner Ervin S. Duggan

James R. Coltharp, Special Advisor to
Commissioner Andrew C. Barrett

No. of Copiesrac'd~\
List ABCDE



WILEY, REIN & FIELDING

Mr. William F. Caton
October 5, 1993
Page 2

Ralph A. Haller, Chief, Private Radio Bureau (PRB)
Kent Nakamura, Legal Counsel to PRB Chief Haller
Ronald F. Netro, Engineering Assistant, PRB
Rosalind K. Allen, Chief, Land Mobile and Microwave

Division, PRB
steve Sharkey, PRB
Robert H. McNamara, PRB
Herbert W. Zeiler, PRB
Martin D. Liebman, PRB

Thomas P. Stanley, Chief Engineer, Office of
Engineering and Technology (OET)

Stevenson S. Kaminer, Attorney for OET

Michael J. Marcus, Assistant Bureau Chief for Technology,
Field Operations Bureau

Messrs. Taylor, Jandrell, stargardt and Pautler provided a
demonstration to the attendees of Pinpoint's AVM system, which has
been constructed on an experimental basis in Washington, D.C., and
answered questions related to the system's operation. The Pinpoint
representatives also reiterated and expanded on Pinpoint's
positions expressed in its Comments and Reply Comments Pinpoint
filed in this proceeding.

Attached hereto is a copy of the documents made available to
the attendees of the demonstration.

If there are any questions regarding this matter, please
contact the undersigned.

Respectfully sUbmitted,

~
""', ,,' - -~:~,.--c.'~

Saward A. Yorkgi~s,~Jr.
Attorney for ~inpoint Communications,

Inc.
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IVHS

IVHS America

Membership

Action

What Is IVHS?

I!teIDgeIl Vehi:le-Highway SystfmS. CornJiemenIary IfChmIogies~ inforrnatioo
~ rommunratioos, COOlro~ aM eJedroni:s comtlR:d kl impove lJ"dmp(Itatioo in Ire United
Stares.

IVHS AJnlri;a is anoo-poDl edJcaIixBl am muifica~1IBl~ IJ'OIOOfCS aM coordi­
nates !he devekJpmeJt of~velU~y sysIfmS it !he VnitedS~. The associaOOn is a
feQnl adviDy 000UI1iIEe to the V.S. Depwnettof~

Pinp>iJl is a~member~ of IVHS AmeJicJ, aJmg with Ofher~ communica­
tims am e.Iectrona irdJstty members. 0Iher members irrlude kx:aI, Sl2 and femaI ~vemrnent
agenZs, Dd1nic imbIutims and rdad aslOOaIims.

The 19911Jta'rmdal Sliface 'I'rampCJtaIioo E1Iiieocy Ai:J. (ISIEA) was emaed to "develop a
naDmaI inrnmdll~ systm 1IBl is ecmxni:aIIy mOO. povides !he fOW¥faOOn for tre
NaIicn to canpele in the g10tJIl erooomy. and will Jmve p:qje an:1~ in an encgy-eifl<Xnt
manrrt." IVHS is !he<Illy way kl~e dis pi.

IVHS Goals • lmpuYed Safety
• ReOJa:d CoogcsIiJn
• lJmased am HighfrQuality MXiJity

• ReWctd Envimrrnel1a1 InlJBCl
• ImpoYCd Eragy E1Iiieocy
• A viaJje VS. IVHS IrxlJstty

IVHS Areas

Making it Happen

Technology Designed
With IVHS in Mind

• Advln:ed TIafIi: MamgemeJtS~ (A1MS)
• AdvR:ed TJaveJl:r JnfmnaDmS~ (Ans)
• AdvlR:m Vehk:Ie CooIrol SysImlS (AVes)
• OmneJcial Vehk:Ie ()ptDIioos (CVO)
• AdYaB%d Public1'I3nspJ1a[Dl Systf2m (APTS)

Buikq roore roadsaOO~~nQ is <Illy IB'tof the answer. We must use tre nms
we have IJ)(Je efieaive1y. The ftigtt kl sutxDbia has rtadled G maxinum COO1I11ulable tolernoce. The
envirollnell and air <plIiI.y alIlIiIue to sufti2' from dogged roadways. PuID:~ whdl is a
vmbIe aItmati~ n:maim largely UIllIIII3aive kl <Dvm and often has a liM:d~ rea::h.
Qmnr.rdaI vd*:Jes Ihatcany 11m <ndry's~Me bemg sk>wed 00wn by ttaffi: coogesOOn. weigh
SlaIiD,..excessive~ aM are~ tocanmwicale will atone lBse most of the time.

pqoot has the only fuocIiooal COO1I1l~ solutiln althe pice JX)inl needed to make IVHS a
wiiesp'ead reality. PinJx'int's fOOJllers desigred !he ARRAyt'M nelWOlt wilh IVHS in mind.



Advanced Traffic Management Systems
(ATMS)

ATMS is the building block of all IVHS functional areas. It will collect, use and disseminate
real-time data on congested arterial streets and expressways and will alert transit operators of
alternative routes. Dynamic traffic control systems will respond to changing traffic conditions
across different jurisdictions and types of roads by routing drivers around delays where possible.
Rapid detection of response to traffic incidents will he especially effective in reducing conges­
tion on expressways.

Exm1NG 'fEX:lINOLOGY IN USE TODAY

DRAWBACKS TO Exm1NG 'fEX:lINOLOGY

Existing Approoches Impractical

PINrooo's SOllmON

Loop IXtectors
Oooed Orcuit 1V
Signpost
Global Pooitioning System (GPS)
Narrowband Two-Way Radio

• Cost and infrastructure investment im{XOCtical
• Existing two-way coIlnmmications options too

costly and {Xrlonnance and capocity are limited
• Installatioo effort mammoth

• Integrated vehicle location and COOlIIlunications
function over a single netw<Xk

• Real-time traffic monitoring
• Two-way, high-speed data commtmications
• Integrated Automatic Vehicle Location
• Responsive Demand Management
• High sulxrirer capocity



Advanced Traveler Information Systems
(ATIS)

ATIS provides information that assists travelers in reaching a desired destination via private
vehicle, public transportation or a combination of the two. On-board navigation systems are an
ATIS building block. Information will include locations of incidents, weather and road condi­
tions, optimal routes, recommended speeds and lane restrictions.

EXNfING 'fmINOLOGY IN UsE TOOAY

Communication

Location/Navigation

ORAWHACKS TO EXISTING 'fmINOLOGY

Existing Approaches Impractical

PINPoINT'S SOllmON

One-way paging
Cellular
Specialized Mobile Radio (SMR)

Global fu;itioning System (GPS)
DeOO Reckoning
On-board Navigatiooal Computer

• Transmissioo is not fast enough, nor is
tlrre adequate bandwidth

• Far too expensive - the driver won't pay
• Locating function unreliable for urban IVHS

awlicatioos
• Cost of air time and vehicle equipment too high
• 1kre is no integrated location functioo
• The architecture is inefficient foc IVHS

requirements
• 1kre is simply 00l enough system cap<rity

to handle the messaging requirements ofATIS.

• Integrated vehicle location and cooununications
fuoction over a single netwCl'k

• Integrated AVL function that {metrates

urban area<;

• Navigatioo without GPS oc sign{X)St
• Two-way, digital datacomrmm.ications that is

spectnnn efficient
• High-volume message handl.ing capability
• High-~ data transmissioo
• Fully automated emergency alert



Commercial Vehicle Operations
(CVO)

Commercial Vehicle Operations are intended to improve the safety and efficiency of commercial
vehicle and fleet operations. cva, as part of IVHS, will increase driver safety, expedite deliver­
ies, improve operation efficiency, improve incident response and decrease operational costs.

EXISTING 'froINOLOGY IN USE TODAY

Communication

Location/Navigation

DRAWHACKS TO EXISTING 1'mINOLOGY

Existing Approaches ltr¥Jractical

PINroINT'S SOumON

One-way Paging
Cellular
Specialized Mobile IWio (SMR)
Low Earth Orbiting Satellites (LEO)

Global Positioning System (GPS)
Deal Reckoning
On-board Navigariooal Computer

• U~ ofLEO and other satellite ccmmunieations is very
ex~ve and is umeliable in urban areas

• Cellular, SMR are castIy and inefficient foc
wicksIreOO eva

• Satellite-based,tGPS services are umeliable in urban areas
• In-vehicle equipment and other netwOOc COtn{X)nents are

expensive with satellite-ba.<ro service

• Integrated vehicle locatioo and communications fimction
over a single netwOIk

• Efficient use of spectnun
• High capocity, low~
• Accurate vehicle location in severe urban multipath

environments
• Low-cost, in-vehicle equipment



Advanced Public Transportation Systems
(APTS)

APTS applies advanced electronic technologies to the deployment and operation of high­
occupancy, shared-ride vehicles such as conventional buses or rail service. Technologies
from ATMS and ATIS in the area of communications, navigation and advanced informa­
tion systems are applied to APTS. Developments in ATMS and ATIS will improve mass
transportation services and will be used to inform travelers in real time of alternative
schedules, costs or the most advantageous routing, for example.

ExmlNG 'froINOLOGY IN USE TODAY

Communication

Location/Navigation

DRAWBACKS TO ExmlNG 'fEcuNOLOGY

Existing Approaches Impractical

PINPoINT'S SOumON

Ooo-way Paging
Cellular
Specialized Mooile Radio (SMR)

Global P~tiooing System (GPS)
Dead Reckoning
On-board Navigatiooal Computer

• Cooununications and location fi.mctioos via
satellite are unreliable in urban areas

• High cost
• Comnllmications and location infrastrucn.rre is

costly and arduous to implement
• Spectn.nn and capacity limitations

• Integrated vehicle location and ccrnmunications
fuoction over single netw<Xk

• Accurate location in urban areas
• Two-way, real-time, cost-effective data

commlll1icatioos and location monitoring
• Driver assistance and security functions
• Reet monitocing information

lntegration of canputer dispatch,
custaner information and security ftmctions



Pinpoint Communications, Inc.

Pinpoint Communications of Dallas, Texas, has developed the ARRAY System, a highly efficient
robust technology for wide-area automatic vehicle monitoring (AVM) in the 902-928 MHz band.

While Pinpoint can operate in an 8 MHz allocation, use of 12 to 24 MHz would yield
tremendous gains in throughput and the rate at which vehicles can be located.

Throughput increases geometrically with bandwIdth.

A doubling of the bandwidth from 8 MHz to 16 MHz leads to up to an 8 times increase in
the number of vehiocle locations in a given space of time.

These gains in capacity will be needed to support Intelligent Vehicle Highway Systems
(IVHS).

Greater bandwidth can be made available to wide-area systems through sharing of the spectrum
with local-area AVM systems such as those designed for toll collection and rail car location.

Such sharing requires relatively robust wide-area technology and is feasible based on
powerlheight management (e.g. lower power/lower height for local-area systems and higher
powerlhigher height for wide-area systems).

In cooperation with AMTECH Corporation, Pinpoint has tested sharing with local-area
technology and proved that both types of AVM systems can coexist consistent with a high
quality service.

Wide-area systems can share amongst themselves through time division multiple access (TDMA).

TDMA allows for a variety of wide-area technologies to compete.

Competition amongst wide-area AVM systems will foster the development of more robust and
more efficient technologies.

The ARRAY System can serve many needs requiring vehicle location with related data
communications: IVHS (tramc management and optimum routing); computer assisted fleet
dispatching for public safety, transportation, and commercial delivery; motorist assistance; and
stolen vehicle recovery.

The ARRAY System combines data with each vehicle location transmission for greater
efficiency and cost-effective equipment.

Unlike other systems that depend on separate forward links and separate mobile data
transmissions -- both of which employ slower signalling -- the ARRAY System uses the same
type of short pulse, high speed signalling for base-to-mobile and for mobile-to base
communications.



Sharing to Make Optimum Use of the 902 - 928 MHz Resource

Open a window to allow wide-area applicants to file applications.

All qualified wide-area applicants in a market become part of a sharing group and must agree
upon a time division multiple access plan.

Facilitate sharing among wide-area and local-area systems by setting relatively low height and
low power limits for local-area systems with higher power and height limits for the wide-area
systems.

If necessary, establish "low noise" sub-bands in which local-area systems would be subject to

even lower power requirements so as to facilitate the use of less robust wide-area
technologies.

Do not change the Part 15 requirements, but encourage all AVM operators to deploy systems
sufficiently robust to overcome the normal increase in noise created by the operation of FCC
approved Part 15 devices.

Do not simply convert earlier existing wide-area licenses to a position of exclusivity.

Conversion would reward spectrum speculation and warehousing by those who applied under
a shared regime, were granted extended implementation schedules and built few or no
systems.

Exclusivity on an interim basis as proposed in the NPRM would amount to de facto
permanent exclusivity. It would cover far more than the top 50 markets and would
permanently foreclose competition since incumbents would have no incentive to accommodate
shared use.
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TECHNOLOGY

REDEFINING AVL
AND DATA

The union of Automatic Vehicle Location and mobile data communications
could be more than a marriage of convenience.

By Louis Jandrell
Pinpoint Communications Inc.

Figure 1.

I 16
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T he future of automatic vehicle
location (AVL) lies in broaden­
ing its definition for greater

market acceptance and applicability. By
itself, AVL is of limited utility. To
solve real-world applications, A VL
needs to be married to two-way mobile
data communications. Providing AYL
and mobile data communications
through separate systems, however, is
inefficient and wastes radio spectrum.
Future AVL systems also need to mini­
mize the limitations of multipath and

Performance
And Capacity
(Log Scale)

use more spectrum-efficient protocols.
New technologies thal combine these
functions and features Into an integra­
ted, cost-effective servIce are creating a
more promising future tor AYL.

AVL'S TRADITIONAL ROLE
Location technology has a long histo­

ry, with the first succes~ful system,
Loran-C, built by the l'S Coast Guard
for coastal and inland water navigation.
Since that time, ne'" terre~trial and
satellite systems have heen developed,

ranging from dead-reckoning to com­
mercial and governmental Global
Positioning Satellite (GPS).

All vehicle location technology to
date has served primarily as a naviga­
tional aid, providing the vehicle opera­
tor with the vehicle's position relative
to a coordinate system. While this is
important to navigation, it has little
value when trying to improve the effi­
ciency or effectiveness of mobile opera­
tions with computer-aided automatIOn.
Business or consumer applications usu­
ally do not need a system to tell the dri­
ver of his/her own location. The concept
of automated vehicle management (ver­
sus monitoring) implies the need for
two-way data communication in addi­
tion to vehicle location.

AVL is usually only a part of a broad­
er system addressing real-world appli­
cations like route guidance. mobile
resource management. emergency aid or
stolen vehicle recovery. For automated
or computer-aided vehicle management,
the vehicle's position needs to be com­
municated to someone other than the
driver-the dispatcher or a suppOrt cen­
ter-in order to be useful in a commer­
cial or public safety application.

Early solutions that combine existing
communications systems with naviga­
tional systems for locating, managing,
and supporting a roaming vehicle or
tleet have resulted in high equipment
cost because they forced together dis­
parate pieces of equipment that had
been designed for separate functions.
Further, the cost of operation is com-
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pounded by the need to transmit '.! vehi­
cle's coordinates to the dispatcner or
support center whenever required. As a
result. only very few. highly-valued or
sensitive applications (i.e. nuclear waste
transportation) have been able 1:0 afford
such technology.

Recently. systems providing truly
automatic remote vehicle location have
been introduced for niche applications.
These terrestrial radio location networks
provide primarily stolen vehicle recov­
ery and have introduced limited emer­
gency breakdown service and tleet man­
agement functions. They provide a
glimpse of the potential benefits of a
modern. redefined AVL system.

AVL needs a new technological stan­
dard that can meet the needs of a broad
range of real applications requiring
automated vehicle management. This
technology must provide solutions to
large numbers of users at low eqUIp­
ment and operating costs.

INTELLIGENT MOBILE
DATA NETWORKS

In the future, modern A VL systems
will promote or enable the implementa­
tion of automatic vehicle management.
Most real automated vehicle manage­
ment applications require both remote
vehicle location and two-way mobile
data capabilities. For example:

• Flt:'et \Ianagement The Heet man­
ager needs to know the location of each
vehicle to select the optimal one to dis­
patch. to send information (i.e., dispatch
instructions and information, directions)
and to receive information (i.e" vehicle
status, cargo status. transaction informa­
tion) to and from each vehicle.

• Emt:'l'genc~ Roadside Servins
The provider of roadside services needs
til know the nature of the emergency
(I.e .. out of gas, tlat tire, breakdown,
dangerous situation) as well as the loca­
tion of each vehicle having trouble: the
service provider also needs to tell the
subscriber who is responding and when
they will arrive.

• Vehicle Security \Ionitol'ing. The
security monitoring firm wants to know
both the location of the vehicle and the
nature of the alarm (i.e., glass breakage,
ignition without key, fire, unauthorized
movement). In addition, the monitoring
firm needs to be able to trigger actuators
in the vehicle (i.e., tum hom on and off.
turn ignition or fuel system off!.

• Smart Car Systems. These sy sterns
track the location of a large number of
vehicles to spot traffic cOI1.l!estion as it
develops. Smart car systems ,end Infor­
mation to the vehicles to r'lute them
around traffic problems. and these sys­
tems get information from the vehicles
on their intended destinatiol\

This redefined AVI. 'y',tl:m mlht do
more than combine remote \ ehlcle' loca­
tion and mobile data communications.
The system must be easy t" lISl~ tur end
users and easy to Implen1t'nt lur .lppli­
cation developers. The sy,tern should
share the radio spectrum dIlt! 1he com­
mon network infrastructllre al1ll.lng a
large number of subscriber' to 1I11l1lmize
the cost to any one ,ub~lllher Initial
requirements would be a hannomously
1I1tegrated system I ncorp' ,rat I n.l! hoth
two-way data communi,atlOns and
A'lL, with an added Inteiligenl'c and
feature richness that makes ,'vayday
applications possible and affordable.

One aspect Q(AVL syste__

willrequirecbe~ be:t'wcD
mobile data, AVL"'IMDN.GpC'l'Il­
tors is the ute or•.·..... 902428
MHz band. This bind. is currendythe
only spectrum widl potntiaBy suffi­
cient bandwidth to UapIement the
high-speed,~ networks
that wiD be needed ~fulfilthe ..
volwne.....•..~nch
as the 1DteUipt'V'" Hi&ftway
SYNm (ffHSt lirecUrity. aDd
other fIeet ..- applkatioal
that will JI'OW ata~ rates wilen
the~~ available at the
price-poinu offered by these new
capabilities.

The 902-928 MHz automatic vehi­
cle monitoriaJ (AVM) or AVL band
is currentlyo~ UDder iDtcrim
rules datins back to 1m wbeB the
FCC established the ..... rules to
enoouraJe the deveJopmmt of a1JtO!:'
made vehicle location tedmoI..
and applications. ',Of III81lY R:88OIIS,
these rules are ... o~uc for
change. Molt impotIIIaa it tile· niect for
more permanent.•nde$ _ .aieN
,uidelines for the implementation of
systems that reflect the advancement
of current and future commUllicadoRa

Real applications need a system that
can provide adequate performance and
flexibility. For example, response laten­
cy can be a problem. since a cab could
not be dispatched effectively if the last
available position fix is too old or takes
too tong to get. Having a flexible packet
size makes the system more cost-effec­
ti ve because the user doesn' t have to
pay for too many partially empty pack­
ets. Position fix accuracy aLso is critical
because it is not enough to locate an
officer in trouble or a disabled vehicle
downtown within a one-block radius.

The modern. redefined A VI. system
of the future must deliver all of these
capabilities to serve the majority of
automated vehicle management applica­
tions. The technology advances that
enable such a service have recently
been developed, and networks that com­
bine A VL and mobile data communica­
tions are beginning to emerge. These
networks are called Intelligent Mobile

~ aDd applications.
The interim rules were established

within a sbared band that has been a
"<:ateh-aD'"band for various teebnolo­
...indudin& industrial, medical and
scientifie application, radio local area
networks, spread spectrum commun­
ications, part 15 cordless phones,
radioemat.eur1V and repeater control
aDd some military radio location oper­
atioas. By these interim AVL rules,
the band is divided into four sub­
buds. for dUlerent AVL applications,
with each sub-band having insuffi­
cHat bandwidth to reach the critical
threshold for efficient, high-speed,
mp.eapacity AVM/ AVL applications
(with combined radio location and
two-way data communications).

Since this is the only band currently
available for AVM users, it is impor­
tanttbat techniques be found for this
band shatins that allow each of the
UIel'S aecest to at least the necessary
minimum tlu'eshold band when nced­
ed.This way, availability for all users
it DOt compromised by the simpler
DJ.ethodB offrequency division alloaa­
dolls that are potentially disastrous to
overall band throUJbput,

-u
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Data Networks (IMDNs). The benefih
of these spectrum-efficient networks are
inherent low-cost. large subscriber
capacities. high speed data communica­
tions and accurate vehicle location.

SPECTRUM-A PRIORITY
Because spectrum is a scarce and

valuable public resource. it needs to he
allocated and used in a most efficient
manner. In this context. AVL alone pre­
.sents a serious allocation dilemma. By
its very nature. high speed terrestrial
radio location technology requires a
wide bandwidth for accurate position
determination. Since AVL alone. with­
out data communications. does not
completely solve the needs of most
potential users. it is difficult to justifv
dedicating such large portions of thIS
public resource to a narrowly limIted
function.

Use of this spectrum would be better
justified if it performed both high vol­
ume data communications along with
fast. remote radio location. A well­
designed Intelligent Mobile Data
Network would make efficient use of a
wide spectrum allocation because it per­
forms data communications and A VL
simultaneously in the same band. This
concept requires critical evaluation.

Because of the urban radio environ­
ment. IMDNs need a significant amount
of spectrum to be effective. In particu­
lar. the typical AVL communication
environment has been very challenging.
The severity of multi path fading and
scattering distortion have always been
the hane of mobile communications
engineers trying to design reliable com­
munications links. For an IMDN. the
interaction of inherent characteristics of
the metropolitan mobile communica­
tions environment with the design of the
communications equipment can dramat­
ically improve or degrade the rate at
which position fixes can be made and
the volume of data that can be commu­
nicated. Some of the more important
factors affecting performance are: (a)
multi path delay spread. (b) interference
and noise. (c) available bandwidth. (d)
signal fading. (e) data encoding
schemes. (t) data detection schemes and
(g) radio and system protocols.

The effect of these factors is that the
performance and capacity of an IMDN
does not increase proportionately with
the amount of spectrum allocated to it.

Communications

As shown in Figure 1 the capabilities
of an IMDN-type network are relatively
limited when the alloc.ltcd spectrum is
small. There is a bandWidth threshold
above which the pertlHmance and
capacity of an IMDN inLTease dramati­
cally. This threshold nccurs when
enough bandwidth , available to

resolve certain signal s,attering charac­
teristics that occur In the typical urban
environment. Above thiS handwidth. it
becomes possible to amdillrate the
destructive delay spread effects of mul­
tipath scattering on timl'-\lt-arrival mea­
surements. which alhH\' the IMDN to
resolve position fixes more accurately
and quickly. The greatlT handwidth also
allows the IMDN tll improve the vol­
ume and reliability 0' data transmis­
sions.

As shown in Figure i. the handwidth
threshold for IMDN lechnnlogies to

become effective against multipath is in
the range of ahout i6 to 25 MHz.
depending on the complexity and cost
of the signal modulat'on ,>chemes and
detectors used in the tran,>cei\ers.

PRICE PERFORMANCE
Many factors have c'lI1tributed to new

understandings. Imprp\ cd capabilities
and lower costs in the ('lmmunications
marketplace. These tacror,> include
growing sophistlcatl(,n and high vol­
umes in manufacturinF processes. com­
bined with recent dc'velopments in
microprocessor and Signal processing
technology: sophistil ated ... ignal pro­
cessing techniques de' eloped for satel­
lite and radar signal .mal}sls: and the
developments in mas> lPmmunication
markets such as cellular telephone.

By combining mal;~ uf these new
technologies. it IS possihle to create a
modern Intelligent '\10hile Data
Network with mass market appeal. Such
an IMDN can prodUCe' multiple order­
of-magnitude increase, In performance
and reduction in l (ht over prior
approaches that combIne ...eparate navi­
gation and communications systems. By
operating in the cur"entl} available
AVL spectrum. a wei designed IMDN
often overcomes the dIstortion that mul­
tipath scattering cause, 111 remote radio
location. And the rellahil1ty of IMDN
packet data transmis~Ion increases by
combining the messag,' ... ignal energy in
each of the multi path e. hoes

A few companies can now demon­
strate lMDN technologies that proVide:
I) fast, remote vehicle location up to
3.000 position fixes per second in a
local cluster or 30.000 position fixes per
second across a large metropolitan sys-

tem: 2) high-speed. two way packet
data communications up to 35.000 bytes
per second in a local cluster: and :I)
integrated. low-cost transponder
modems that cm,t less than $300 retail
in early production. The recent appear­
ance of such networks makes it possihle
for a system to inexpensively support
the communications needs of real appli­
cations for millions of ... uhscriher ... In
each metropolitan area.

IMDN ARCHITECTURES
An IMDN architectural approach

exists that builds upon the premise of
combined AVL and mohile data com­
munications and effectively reduces the
cost of mobile equipment and network
infrastructure to a level of mass-market
acceptance. This approach also simulta­
neously allows the network to achieve a
very high subscriber handling capacIty
with all the important real application
benefits previously described.

To achieve such levels of perfor­
mance, this architecture must inherently
allow for efficient management of avail­
able spectrum. It is capable of rapidly
scheduling available spectrum in a
locality when needed. And this architec­
ture can reallocate or release spectrum
when not needed-in time and space-­
to other different architectures that use
compatible allocation approaches.

A particular treatment of this architec­
ture uses a modulation technology that
allows accurate radio location directly
from the data communication signal so
no additional airtime is needed for the
positioning function. The overall system
design of this network is very robust.
allowing it to tolerate the interference
levels that typically occur in shared
bands. This network does not cause
undue interfere nce to other s im i1ar.
well-designed systems.



There are many possible communica­
tions systems architectures that would
be suitable for implementing automated
vehicle management. Each architecture
would likely use its own set of protocols
for telecommunications, radio operation
and terminal operation. And since many
applications have similar needs, it is
likely that disparate systems would have
many "intelligent" features in common.
The industry could then only benefit if
providers of such architectures would
develop compatible industry standards
for access to those common features.
This would simplify the movement of
applications from one communications
offering to another.

ADDING VALUE
The concept of AVL must be rede­

fined to bring widespread automated
vehicle management to reality. AVL
without mobile data communications is
of limited value to the market because it
cannot address many real-world mobile
applications. Combining navigational
AVL with a separate, conventional data
communications system is too expen­
sive to be within the reach of most
potential users. AVL could be harmo­
niously integrated with mobile data
communications in a unified system to
provide the low-cost, high performance
capabilities needed to serve applications
in multiple markets. The emerging tech­
nology of Intelligent Mobile Data
Networks has the architecture to pro­
vide these capabilities.

Moreover. as the airwaves continue to
become congested and spectrum
becomes more precious, AVL will have
difficulty operating as a separate, stand­
alone service. The future of this tech­
nology lies in its ability to adapt to the
changing needs of the communicatiom,
marketplace as users and technology
developers demand efficiency and cost­
effectiveness through integrated solu­
tions.
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Corporate Profile

Forcing change in the vehicle location and mobile data communications
industry, Pinpoint™ Communications has invested more than three years of
intensive research and development to create the first intelligent mobile data
network. An intelligent mobile data network integrates automatic vehicle
location with mobile data communications and offer revolutionary price
performance over existing mobile technologies. Intelligent mobile data net­
works will dramatically change the way individuals communicate and man­
age business in a mobile environment.

A pioneer in the mobile communications industry, Pinpoint recognizes the
need for low-cost mobile data communications is basic and broad and is
sparked by widespread commercial and consumer demand. The company's
team of visionaries set out to fuel the changes required to meet the basic
market needs and demands. Pinpoint operates the intelligent mobile data
network and partners with applications developers that offer information and
geolocation services to commercial users and general consumers.

Pinpoint is based in Dallas and is a privately-held corporation heavily
endowed by private technology investors that share in the vision of a
nationwide intelligent mobile data network and the benefits it will provide in
increased mobile management efficiency and elevated public safety.

Pinpoint's ARRAyTM network overcomes previous price performance barri­
ers and sets new standards for a myriad of mobile applications. It achieves
this by integrating the functions of mobile vehicle location and message
delivery into a single, low-cost mobile communications hardware solution­
the: TransModem™.



The company's mission is to engineer the network and act as its prime
contractor to enable a wide range of applications that are not practical with
current technology. Pinpoint is a service provider.

Pinpoint envisions applications that will enhance and further expand capa­
bilities in the area of fleet management, vehicle security, emergency commu­
nications, mobile two-way messaging, mobile point-of-sale terminals and
"smart car" systems that include traffic, direction and routing information all
at the driver's fingertips.

Pinpoint's goal is to provide a universal, accessible, low-cost infrastructure
for these applications and encourage its development and expansion through
existing vertical market specialists. Pinpoint's ARRAY technology will
complete the spectrum of value-added services that distributors can provide.

Pinpoint's ARRAY network will alter the future vision of mobile communi­
cation and location technology by offering greater functionality, reliability,
quality services and low-cost applications to millions of users. Pinpoint
intends to drive information services forward and ultimately link the world
through an intelligent mobile data network.
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CHARLES L. TAYLOR
.. Chairman of the Board
.. President
.. Co·Founder
.. Executive Committee of the
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Executive Biographies

Mr. Taylor is co-founder and president of Pinpoint™
Communications. Inc. With a diverse, technology-rich
background, from president to COO and respected consult­
ant to author, Mr. Taylor is considered a communications
industry expert, with special expertise in radiocommunica­
tions, telecommunications and electronics.

Prior to Pinpoint, Mr. Taylor presided over The Matrix
Company - a company active in RF communications,
telecommunications, microprocessorcontrol and electronic
product development serving Regional Bell Operating
Companies and electric utility companies. Mr. Taylor was
responsible for all phases of business development and
financial planning.

As vice president and chiefoperatingofficerofThird Wave
Technologies Corp.. Mr. Taylor was responsible for design
and development of radio emergency communications and
positioning systems. The company designed the Vital
Information Network -- a medical computer database that
interfaces with 911 centers.

During an independent consulting venture, he formed
Charles Taylor & Associates and specialized in counter­
surveillance communication technologies. During this
period he authored two books on electronic training and
was called upon by various technology publications for his
opinions and views of the industry.



LOUIS M. JANDRELL
• Vice President of Design and

Development
• Co-Founder
• Executive Committee of the

Board of Directors

Mr. Jandrell discovered Pinpoint's revolutionary
technology and is co-founder and vice president of design
and development. He is world renowned for his techno­
logical innovations and has far-ranging experience and
expertise in technical design, product development and
development program management.

Before Pinpoint, Mr. Jandrell founded The Matrix
Company and provided consulting services in areas of
electronic design, product definition and specification, and
manufacturing processes and technologies.

Mr. Jandrell 's professional accomplishments are recorded
across diverse industries, ranging from FM-SCA radio
data systems to global satellite-based positioning systems
and satellite TV receivers to LAN computing modules and
paging systems. He also has drafted, processed and de­
fended patent applications and developed product pro­
grams for energy management OEMs.

Additionally, Mr. Jandrell has been product development
manager for Astec Electronics and Sunflex Company. At
Astec he managed the development and market introduc­
tion of computer peripheral products, and at Sunflex he
invented, designed. manufactured and marketed new prod­
ucts.



W. WAYNE STARGARDT
.. Vice President of Marketing

As vice president over marketing, Mr. Stargardt brings to
Pinpoint varied experience in marketing, sales, research
and development, engineering and product development.

Prior to Pinpoint, he was vicepresidentofsales and market­
ing for Mizar, Inc.. a manufacturer ofembedded computer
systems.

Previously, Mr. Stargardt was vice president of research
and development for Harris Adacom Corporation, for­
merly a subsidiary of Harris Corporation, where he coordi­
nated the efforts of 75 engineers in Dallas and Israel. He
managed hardware and software product development for
market-driven new products. At Harris he also held senior­
level marketing positions in which he was responsible for
product management, product planning, market planning
and customer support

As a consultant for Booz, Allen & Hamilton, Inc., Mr.
Stargardt also managed business and marketing strategy
assignments for clients in many industries, including mini­
computers, small business computer systems, factory auto­
mation and automated banking machines.



JAMES A. PAUTLER
• Vice President of Engineering

As vice president of engineering, Mr. Pautler oversees
the development, engineering and manufacturing of the
hardware systems for Pinpoint's intelligent mobile data
network, ARRAyt"M. His primary responsibilities
include designing the hardware for radio frequency (RF)
analog and digital communications systems. He also is
the intermediary between Pinpoint and its contractors,
licensed manufacturers and suppliers.

Mr. Pautler has more than 20 years engineering and
management experience within the telecommunications
industry. Prior to joining Pinpoint, Mr. Pautler was with
McDonnell Douglas Corp. where he spent 14 years in
increasingly responsible managerial and technical
positions. He was chief systems engineer for the De­
fense Electronics Divisions and participated in an
executive rotation program as deputy of manufacturing
for the fighter division of McDonnell Douglas. Most
recently he was division deputy for McDonnell Douglas'
Total Quality Management activities. Before McDonnell
Douglas, he spent six years as a research engineer with
Motorola Inc.


